Recently, however, Mita, Fujimaki and Yaegashi10) studied the de pendence of the electric threshold upon intensities of the white adapting light. From this experiment they assumed that the structures stimulated by 20 cps. within the retina may be the bipolar cells. According to Polyak's synaptic anatomy"), some kinds of bipolar cells connected principally to rods such as mop bipolars receive discharge impulses also from cone cells, when cones are activated by the light stimulus. Then it must be expected that both rods and cones would influence the electric threshold. Therefore, if some influences due to participation of cones can be revealed, it is of first importance to detect them in the experimental conditions, where different monochromatic rays are used as the adapting lights and their intensities are raised sufficiently high above the cone threshold. Such experiments, however, have not yet been performed. In order to secure the precise data regarding this problem, the present experiments were undertaken, with special attention to the color threshold of the adapting light. EXPERIMENTAL Methods A tungsten filament of a 100 Volt-500 Watt lamp was used as a light source. The voltage and current of the lamp were controlled manually by an experimenter. The variations in the current during the experiment were usually less than 0.4%. Narrow bands of spectrum used for selective adapta tion of the eye were isolated with 16 metal-interference filters of Lange & Co. Sometimes, several glass filters were also in auxiliary use together with the form ers. Radiant transmittance of these filters were calibrated by a spectrophoto meter of Beckmann type. Data obtained were plotted in Fig. 1 As the radiance was raised further, the electric threshold decreases rapidly to reach an inflection point (minimum) at radiance of about 10-1 unit, beyond which there is no further decrease. We termed this range of radiance corresponding to the descending part of the curve " section m ". Within the " sec tion m ", color hue of the adapting light is noticeable, namely, this range belongs to mesopia, where both rods and cones are active at the same time. Then, the minimum value of the electric threshold is kept unchanged at radiances above 10-1 unit. This range of radiance was termed " section p ", where vision is photopic. Thus, the electric threshold strength-log-radiance curve can be divided into three sections s, m, and p, according to the course of the curve. (see Fig. 4 C) It is noteworthy that the subjective sensation of hue and saturation elicited by the adapting light varies distinctly in conformity with changes in electric threshold corresponding to the three sections s , m and p. All these rules mentioned above held for all other wavelengths with the exception of red rays.
Attention must be paid to the following two facts. The one is that within the range of " section p " the electric threshold reaches one and the same minimum value irrespective of wavelength of the adapting light, which amounts to about one-fourth of the dark value. The other is that the range of the " section m " for each monochromatic light is about 1.2 log unit (12.2 decibels), that is, one-third as narrow as compared with that range for white light , which amounts to about 3.6 log unit (36.2 decibels), as reported in the previous works of Mita et al. (10, 13) . Consequently, the slope of the descending part of the curve for the white adapting light is far steeper than that for the monochromatic one, as shown in Fig. 4 C.
The curve for wavelength longer than 647 my differs slightly in shape from that for shorter wavelengths, that is, the hump on this curve is relatively large and broad.
Appearance of the hue elicited by this long wavelength is out of accord with the rule mentioned above, namely, red color can be perceived even in the. " section s "
2) The electric threshold strength-wavelength curve In order to compare precisely the electrical excitability of the eye adapted to monochromatic rays with the photic excitability for one and the same rays, the electrical excitability (E) was calculated by the following formula ; E=(I0-I)/I, where Io and I are the electric threshold measured in mA of the fully darkadapted eye and that of the eye sufficiently exposed to the monochromatic rays respectively. This measure E has the same meaning as " K " in Yonemura and Nango's experiment, where they did not measure the electric threshold in mA but in volt. Table I shows the values of E calculated from data of curve C in Fig. 3 . As shown in Table I , the value of E reaches a maximum between 499 Accordingly, it is natural to think that the decrease in electric threshold for 20 cps. would be concerned mainly with the cone-mechanism, as did Barnett in 1941. But, as mentioned above, Barnett's view was not shared by many investigators. The most important objection is based on the fact that the electrical excitability-wavelength curve for equal energy spectrum coincides with the scotopic luminosity curve, and the former curve does not show any Purkinje shift even in the case of sufficiently high intensity of the light stimulus. These facts may demonstrate domination of rod mechanism, but do not mean necessarily that rods themselves are stimulated by the current. Because, there is a decisive evidence that variations in electric threshold for 20 cps. due to varying adaptation of the eye do not run parallel with those variations in photic threshold due to the same cause. Therefore, it is likely that the site of excitation by the currents of 20 cps has little concern directly with the photoreceptor cells, but a great concern with the bipolar cells connected to rods, as has been assumcd by Mita, Fujimaki and Yaegashi. Hence, if we assume that the electric threshold for 20 cps. depends mainly upon the rod process, it should be expected that the electric threshold for 20 cps. would vary much more remarkably at low radiances of the adapting light, where rods are active exclusively, than at such high levels as cones come into play. But, against the above mentioned expectation, this experiment shows that the electric threshold for 20 cps. remains approximately unchanged with the same value as in darkness within a fairly wide range of low radiance between 10-6 and 10-3 unit, where vision is entirely a function of rods. What is the explanation of this phenomenon? The question may be answered by further assuming that the decrease in electric threshold for 20 cps. takes place only when the radiance of the adapting light arrives at such a level that not only rods but also cones are active concurrently. may be bipolar cells.
SUMMARY
Taking, as an index of excitation of the eyes, flickering sensation (electrical phosphenes) elicited by the sinusoidal alternating currents at 20 cps. passing through the head, the author studied precisely the relation of electric threshold of the eye to radiance of the adapting light of different wavelengths.
1. The electric threshold strength-log-radiance curve has a reversed S-shape. The course of the curve can be divided into three sections, each corresponding to three physiologically significant states of vision, that is, scotopia, mesopia and photopia.
2. The electrical excitability-wavelength curve for equal energy spectrum resembles greatly the scotopic luminosity curve in form.
As to the position of the crest on this curve, no shift takes place toward longer wavelength such as Purkinje shift even when the radiance of the adapting light is raised sufficiently.
3. Decrease in electric threshold of the eye for 20 cps. due to illumina tion with monochromatic rays is always accompanied with increase in saturation of the color, except for red. Both kinds of variations take place only within a relatively narrow mesopic range of illumination, where both rods and cones are in action concurrently.
4. These results support Mita et al's view that the structures stimulat ed by the currents at 20 cps. may be bipolar cells.
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